Abstract
Introduction

41
Mercury (Hg) has been classified as a persistent, bioaccumulative toxin (PBT) (UNEP, 42 2013), and deposition from the atmosphere is considered the dominant pathway by which 43 Hg enters remote ecosystems (Lindberg et al., 2007) . In some areas, scavenging by gaseous oxidized Hg (GOM) from the free troposphere (Nair et al., 2013) , and down 52 mixing of air with high GOM from the free troposphere (cf. Gustin et al., 2012) . 53 An additional concern is that the Tekran® system measurement currently used to 54 quantify GOM does not equally quantify all GOM forms, and has interferences with 55 water vapor and ozone (cf. Ambrose et al., 2013; Gustin et al., 2013; Huang et al., 2013; 56 (2012) suggested based on detailed assessment of passive sampler and Tekran® system 71 collected Hg data, criteria air pollutants, and meteorology that at 3 locations in Florida 72 different GOM compounds were present and these were generated by in situ oxidation 73 associated with pollutants generated by mobile sources, indirect and direct inputs of Hg 74 from local electricity generating plants, and direct input of Hg associated with long range 75 transport. At OLF, background deposition was equal to that associated with mobile 76 sources, and a significant component was derived from long range transport in the spring. 77 In this work, GOM collected using the UNRRMAS, and the Aerohead dry deposition 78 measurement method (Lyman et al., 2007; 2009) were analyzed, along with Tekran® Hg 79 and criteria air pollutant data to understand GOM chemistry and dry deposition at 
84
GOM dry deposition fluxes were calculated using deposition velocities determined using 85 a multi-resistance model with ambient air GOM concentrations from the Tekran® 86 system (multiplied by a factor of 3 due to bias in the Tekran® system; cf. Huang and 87 Gustin, 2015) , and compared to those obtained using Aerohead data. Results were used to 88 estimate dry deposition velocities for the GOM compounds observed. The hypothesis for 89 this work was that since GOM compounds can vary spatially and temporally, due to (Figure 1 ). This area has been used for atmospheric Hg research in previous studies 97 (Caffrey et al., 2010; Lyman et al., 2009; Gustin et al., 2012; Peterson et al., 2012; Weiss-98 Atmos. Chem. Phys. Discuss., doi:10.5194/acp-2016 -725, 2016 Manuscript under review for journal Atmos. Chem. Phys. Published: 2 November 2016 c Author(s) 2016. CC-BY 3.0 License. Penzias et al., 2011) . OLF is a coastal site (~25 km away from Gulf of Mexico) 99 influenced by sea breezes especially during the summer (Gustin et al., 2012) . Based on 100 cluster analyses of data from one year at this location ~24% of the air comes from the 101 marine boundary layer during the day and 60% during the night (Figure 1 (Gustin et al., 2015; Gustin et al., 2016) . Nylon membranes do 115 not retain GOM compounds quantitatively, and retention during transport needs to be 116 tested (Huang et al., 2013; Gustin et al., 2015; Gustin et al., 2016) . Nylon membrane 117 retention is impacted by relative humidity that might limit uptake of specific forms. traveling distance (Draxler, 2013 ; Gebhart et al., 2005; Stohl, 1998; Stohl et al., 2003 humidity (Huang and Gustin, 2015b; Gustin et al., 2015 California without significant point sources (Huang et al., 2013) . Huang et al. ( 2013) 224 presented desorption profiles from a highway, agriculture, and marine boundary layer site.
225
Profiles from the marine boundary layer and agriculture impacted site did not show clear 226 residual tails at 185ºC, but these were observed at the highway impacted site. In addition, 227 at OLF, a significant amount of GOM (15-30%) was released after 160 ºC. This implies 228 that we are missing one or more GOM compound(s) (Figure 2 ) in our permeation profiles.
229
Interestingly, a peak was found in the 4/9/2013 sample at the GEM release temperature, 230 and this is not due to GEM absorption as demonstrated by Huang et al.(2013) (Huang et al., 2013 : Gustin et al., 2016 . Curves with multiple peaks in this study imply 241 that there were at least 5 GOM compounds collected on the nylon membranes. input from long range transport is greatest (Gustin et al., 2012) . Figure 3 Figure 3 -Measured and modeled GOM dry deposition fluxes, Tekran® data (correction factor of three) were used with multiple resistance models (α=β=2 and 10). Tentative GOM compounds were determined using the results from nylon membranes desorption.
Figure 4 -Temporal variation of GOM concentrations (mean ± standard deviation, bi-week average), outlined rectangle indicates a polluted event with high Hg, CO, and ozone concentrations. Data are missing for 3 weeks because it was not collected. Tekran data is presented when >75% of the data were available and membrane data are shown when above the method detection limit. 
